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Reviewed by Gregory H. Moore 
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Toronto M5.S lA1, Canada 
Between the two World Wars, mathematics flourished in Poland 
as never before, thanks in large measure to Waclaw Sierpinski. 
One of his former students, Kazimierz Kuratowski, has published 
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a history of these developments, entitled A Half Century of 
Polish Mathematics, as well as contributing a brief biography 
to Sierpinski's Oeuvres choisies. Both Kuratowski [1975] and 
Sierpinski [1959] had previously written articles on the origins 
of the Polish school of mathematics. Prior to the appearance 
of Kuratowski's book, however, the principal study in English 
of the Polish school was M. G. Kuzawa's Modern Mathematics: The 
Genesis of a School in Poland [1968]. While Kuzawa made a sub- 
stantive contribution to the subject, her book was tarnished at 
times by her limited mathematical background. Kuratowski's 
book, which suffers from no such fault, also goes beyond Kuzawa's 
by treating the development of Polish mathematics since the 
Second World War. 
Ordinarily, a mathematician's Oeuvres would not be particular 
ly suitable for a review in Historia Mathematics. However, an 
exception must be made in Sierpinski's case for several reasons, 
not the least of which is his role in creating the Polish school. 
A few years ago in Historia Mathematics, the inadequacy of vari- 
ous mathematicians' collected works was analyzed in detail by 
J. D. Gray [1976]. It is a pleasure to point out that, except 
for the fact that Sierpinski's Oeuvres are selected rather than 
collected works, they are exempt from the criticisms which Gray 
directed at other such volumes. Here the editors of Sierpinski's 
Oeuvres have assembled a complete bibliography of his 720 re- 
search articles, 106 pedagogical or historical articles, 50 re- 
search monographs, and mimeographed notes from 12 of his courses. 
After choosing 278 of his research articles for inclusion in the 
three volumes of his Oeuvres choisies, they translated into 
French those papers originally pub1ished.i.n Polish or Russian. 
The papers selected fall into three categories: number theory 
(11 articles), real and complex analysis (10 articles), and set 
theory and its applications (257 articles). This division ac- 
curately reflects the changing interests of Sierpinski, who 
began his research in number theory in 1906, turned toward an- 
alysis in 1908, and then increasingly concentrated on set theory 
broadly construed. Regrettably, the editors have not printed 
any of his correspondence, much of which, even more regrettably, 
was lost during the Second World War. Indeed, little of his 
correspondence is known to have survived, except for five letters 
which he wrote to Nikolai Luzin in Moscow which have been pub- 
lished recently by Volkov and Medvedev [1979]. 
One of the most useful contributions made by Sierpinski's 
editors was to prepare seven critical and historical essays on 
his achievements. Schinzel describes Sierpinski's researches 
on analytic number theory and Diophantine analysis. In two 
essays, Hartman illustrates Sierpinski's skill in constructing 
counterexamples in analysis, such as a complex power series 
which converges at exactly one point on its circle of conver- 
gence. 
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Sierpinski worked most deeply in set theory and related 
fields such as point-set topology. In general set theory, as 
discussed by Mostowski, Sierpinski investigated a wide variety 
of problems concerning cardinal arithmetic, the theory of order, 
and almost disjoint sets. Of particular interest to him through- 
out his career were the Axiom of Choice and the Continuum Hypoth- 
esis, though he remained adverse to using the axiomatic method 
in set theory. Hartman and Marczewski review his many articles 
on analytic and projective sets, several of which were written 
in collaboration with Luzin. In general topology Sierpinski 
primarily studied various subsets of @. Here, too, as Marczewski 
points out, he contributed many new examples as well as new the- 
orems. Finally, Hartman describes Sierpinski's researches on 
Baire category, Lebesgue measure, and the Banach-Tarski paradox. 
Even more than for his own research, Sierpinski will no 
doubt be remembered for his pivotal role in creating a Polish 
school of mathematics, the subject of Kuratowski's book. In 
1795 Poland had been partitioned between Russia, Prussia, and 
Austria-Hungary. Not until the end of the First World War was 
Poland reunified. Yet Polish nationalism was already growing 
visibly when the University of Warsaw was reestablished in 1915, 
shortly after the Tsar's armies retreated from Warsaw. This 
nationalism gave a strong impetus to the development of a Polish 
school of mathematics. What was needed, however, was a unified 
conception of such a school and the organizational skill to 
bring it into being. 
The basis for such a conception emerged at a Polish scienti- 
fic congress, held in 1911. Here Sierpinski observed that the 
four professors of mathematics then teaching in partitioned 
Poland shared no common research interests and hence could not 
hope to form a common school of mathematicians. In 1918, when 
he took up a professorship at the University of Warsaw, his new 
colleagues were Zygmunt Janiszewski, a young topologist who had 
written his thesis under Lebesgue, and Stefan Mazurkiewicz, a 
topologist who had recently taken his degree under Sierpinski 
at the University of Lwow. That year Janiszewski published an 
article setting forth the preconditions for the development of 
a Polish school of mathematics: (1) each Polish university 
should concentrate on a single branch of mathematics; (2) at 
Warsaw a scholarly journal should be established which would 
print articles only in the "international" languages of mathe- 
matics (English, French, German, Italian) and which would con- 
fine itself to a single field of mathematics. Soon thereafter 
Janiszewski, Mazurkiewicz, and Sierpinski created such a journal, 
Fundamenta Mathematicae, which was devoted entirely to set 
theory and its applications. At the time Fundamenta was an 
anomaly, since other mathematical journals accepted articles 
from any branch of mathematics. Lebesgue, among others, doubted 
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that a specialized journal such as Fundamenta could publish 
enough papers of quality to survive. Such fears turned out to 
be unfounded, for both Fundamenta and the Polish school prospered. 
At Warsaw, Sierpinski quickly attracted a number of excellent 
students, including Bronislaw Knaster, Stanislaw Saks, Alfred 
Tarski, and Kuratowski himself. During the period between the 
two World Wars Sierpinski and his students, who collectively 
became known as the Warsaw school of mathematics, published in 
Fundamenta and other journals a cornucopia of articles on set 
theory, topology, and real analysis. After a few years 
Sierpinski's students started to become professors in turn--with 
the result, as Kuratowski observed (p. 175), that "almost every 
younger Polish mathematician is directly or indirectly 
Sierpinski's student." 
Meanwhile, at the University of Lwow, a second school of 
mathematics was developing under Stefan Banach and Hugo Steinhaus. 
The Lwow school focused chiefly on functional analysis and in 
1929 initiated its own journal, Studia Mathematics, devoted to 
that field. Nevertheless, the Lwow school maintained close 
links with the Warsaw school, and vigorously employed set-the- 
oretic methods. There was also a cross-fertilization of per- 
sonnel, as reflected in the fact that Kuratowski, after he 
received his doctorate from Warsaw in 1927, served as a pro- 
fessor at Lwow until he took up a position at Warsaw seven years 
later. 
There is one delicate matter to which Kuratowski barely 
alludes in his book: relations between the mathematicians at 
Warsaw and those at Cracow during the period 1918-1939. It may 
be that Kuratowski's few remarks on this subject were intended 
to gloss over profound disagreements between the mathematicians 
of these two cities. In this regard he appears to have published 
the sort of institutional history that aims to promote harmony 
among rivals by concealing disagreements, rather than to illu- 
minate the underlying dynamics of method and personality. 
Between the two World Wars, the principal mathematician at 
the University of Cracow was Stanislaw Zaremba. In 1900, after 
receiving a doctorate in mathematical physics at the Sorbonne, 
Zaremba accepted a chair of mathematics at Cracow, where he 
subsequently worked on partial differential equations and poten- 
tial theory. In contrast to Sierpinski and his school, Zaremba 
was a partisan of classical pre-Cantorian mathematics. Conse- 
quently, it was all but inevitable that conflict would arise 
between Cracow and Warsaw. 
During the summer of 1926, accepting an invitation from 
Sierpinski, Luzin visited Warsaw and spoke there with mathema- 
ticians from Cracow, Kowno, Lwow, and Wilno as well. On Septem- 
ber 30, Luzin wrote to his friend Arnaud Denjoy in Paris about 
his findings: 
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It seems to me that mathematical life in Poland 
follows two completely different paths: One of these 
paths inclines toward the classical parts of mathema- 
tics, the other toward the theory of sets (theory of 
functions). These two approaches do not overlap in 
Poland, being irreconcilable adversaries, and at pres- 
ent they are engaged in a bitter struggle. Both sides 
are very energetic, but their forces seem to me to be 
unequal. 
Those in favor of classical mathematics are repre- 
sented at this point only by the . . . University of 
Cracow and its Academy. The most vigorous defender of 
this approach is Professor Zaremba.... But the classi- 
cal approach has ceased to exist in several cities 
(Lwow, Kowno, Wilno) where it has been replaced by the 
approach of Sierpinski's school.... The Polish mathe- 
maticians that I saw at Warsaw unanimously agree that 
Zaremba's efforts are doomed to failure, and this is 
why a large number of Zaremba's colleagues and students 
are leaving him. Dr. Kaczmarz and Dr. Nikliborc are 
leaving Cracow for Lwow. Banach and Stozek have already 
done so.... Thus we can speak of the breakdown of the 
Cracow group of mathematicians. 
In my opinion, such a situation is rather dangerous, 
since an exclusive attention to set theory and a disdain 
for classical branches of mathematics seems to me to be 
too narrow, too one-sided.... When I pointed out to 
Sierpinski the extent of the danger if, in general, one 
approach predominates and if, in particular, this ap- 
proach is set theory, he told me: "Yes, there is in 
fact a serious danger. But a lack of any approach is 
a danger much greater that the preponderance of some 
approach. Before the appearance of the Warsaw school, 
there was no mathematics in Poland, since there were 
only isolated mathematicians, each concerned with dif- 
ferent things and each lacking students. That is why 
their work often had only a personal interest and lacked 
all scientific importance. Hence it was necessary to 
create a great mathematical center; and so the Warsaw 
school was created. As for our narrowness, I hope that 
it will decrease and disappear in time. [Luzin quoted 
in [Dugac 1977, 183-18511 
Although Kuratowski made no mention in his book of this 
essential conflict between Warsaw and Cracow, between Cantorian 
and classical mathematics, he commented on the one-sidedness 
of Polish mathematics which at the time was "without a proper 
development of analysis and algebra, and with the almost com- 
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plete omission of applications" (p. 75). Kuratowski believes 
that this one-sidedness was necessary in 1920, when the Warsaw 
school was just beginning, but not in 1936. That year Polish 
mathematicians formed the Mathematical Committee of the Council 
of Exact and Applied Sciences. Its chairman was Sierpinski, its 
vice-chairman Banach, its secretary Kuratowski, and among its 
other members was Zarernba. Kuratowski prepared a report, ac- 
cepted by this committee and then by the Polish Mathematical 
Congress of 1937, that reaffirmed the need to continue cultiva- 
ting those fields in which Poland excelled, such as set theory, 
but at the same time to nurture both classical mathematics and 
applications. Yet the situation had changed little when, in 
September 1939, the Germans and Russians invaded Poland. 
In addition to saying very little about relations between 
Cracow and Warsaw, Kuratowski's book has certain other limita- 
tions. AS he observes in his title and again in his introduc- 
tion, he intended to present his personal recollections rather 
than a detailed history of the Polish school. Nevertheless, 
this reviewer wishes that Kuratowski had included more of such 
reminiscences, since at times the book is in danger of degener- 
ating into mere lists of names, committees, and contributions. 
We are fortunate that he printed more than 70 photographs of 
mathematicians, Polish and otherwise, but would have appreciated 
a table to determine who was included in these photographs. By 
and large, the photographs of groups are dated, but not those of 
individuals. Unfortunately, he gave almost no references to the 
secondary literature that he used, such as the article by 
Zdzislaw Opial (p. 5). Nor did he provide a subject index to 
complement his excellent index of persons. Finally, he chose 
not to discuss the life and works of Polish 6migrks such as 
Eilenberg, Tarski, Ulam, and Zygmund. 
All the same, Kuratowski has considerably increased our 
knowledge of mathematics in Poland during the 20th century. In 
contrast to previous accounts, he has shown that mathematics had 
developed substantially in Poland even before the First World 
War and the emergence of the Warsaw school. He analyzed the 
role of institutions in Polish mathematics, especially since 
1945. Furthermore, he contributed nine biographies of his math- 
ematical compatriots. We regret that the definitive history of 
the Warsaw, Lwow, and Cracow schools may never be written--if 
only because so much of the relevant material was lost, along 
with half of Poland's mathematicians, during the Second World 
War. Yet we may hope that Poland, in her present travail, will 
not lose still more. 
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Since its original publication in 1948 Dirk Struik's A Con- 
cise History of Mathematics has had several editions and has 
been translated into several languages, one of which he learned 
of by seeing it for sale in a Moscow bookstore window. For 
this Italian translation, which was approved by him, he has 
added a new preface, in which he pays gracious tribute to the 
mathematicians with whom he studied and worked in Italy during 
1924-1925: Tullio Levi-Civita, Federigo Enriques, Ettore 
Bortolotti, and Giovanni Vacca. 
There is no need here to point out the very real merits of 
Struik's work, which for over three decades has continued to be 
one of the most popular introductory texts in our discipline. 
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